
within' this study. The. stratigraphic intervals previously interpreted as possibly

being made up of Jurassic and Triassic r.ocks are in fact made up of "slate belt"

type basement rocks, variable in physical character but having properties 'that
,

in some respects are similar to those characteristic of the overlying sedimentary

rocks.

Faunal ~dentifications made by the U. s. Geological Survey (P .• ~l. Brown, per-

sonal communication) on samples f~om the new Dover core hole place the top of

the Upper Cretaceous Navarroan age Pee Dee formation at 18 m (60 feet) and i.ts

base at 60 m (200 feet). It is underlain by 50 ± m (170 ± feet) of' the Upper

Cretaceous Tayloran age Snow Hill rfarl member of the Black Creek formation, which,

at 120 m (370 fee't), rests on the Upper Cretaceous Austinian age lower member of

the Black Creek formation. The contact between the lower Black Creek formation

and the underlying ,"Tuscaloosa" formation (Late Cretaceous Eaglefordian age)

occurs at 260 m (790 feet) and the Eaglefordian-Washitan (Lower Cretaceous) con-

tact is at 320 m (970 feet). Basement debris ~ccur$ within the Lower Cretacepus

unit, which rests on dark g'ray phyllite at 330 m (980 feet).

The stratigraphic boundaries identified on the basis of the faunal content

of the drill cuttings correspond closely to recognizable "breaks" recorded on the

various geophysical logs obtained from the core hole. They also correlate ~vell

with the corresponding boundaries previously reported in the City of New Bern -

Dover well.

On the basis of the U.S.G.S. resistivity sounding made three miles east of

Dover (Site 2) it was anticipated that the contact between Cretaceous and under-

lying rocks, presumably Jurassic, would occur at approximately 170 m (510 feet),

and that "basement" would be at a depth of' approximately 2300 m (7000 feet).

Logs and samples ,from the sta'te's core hole at that loca~ion (State of ~lorth

Carolina - Peter Havfich, NC-CR-T2-79) indicate phyllite basement at 352 m (1154

feet) .

.' f.-"'·



A third core hole was drilled by the State of North Carolina, located

several miles north and northwest of the Merrit and Havfich wells. According

to J.L. Sampair of the North Carolina Geological Survey it, like the other two,

penetrated phyllite basement rock. The stratigraphy of the ~ection above base-

ment has not been worked out.

All of the reSistivity soundings in the Graingers Basin, including three

made for this project and two made previously by the U.S.G.S., indicate the

presence, below tb~ depths at which phyllite was recovered in the state's core

holes, of a sequence in which resistivities vary pharply from unit to unit. The

thickness of this sequence varies from sounding to sounding, apparently indicating

differences in depth to ultimate ("crystalline?") basement.

Apparently the phyllites and associated rocks are similar in magnetic and

electrical properties to the overlying Cretaceous and younger sedimentary rocks.

Their contributions to the magnetic and electrical expressions of the Graingers

Basin thus would reinforce those of the overlying sedimentary rocks. The re-

sultant magnetic and electrical patterns then would reflect depths to and geo-

metry of the crystalline (1) basement on which the slate belt rocks rest. Accord-

ing to this hypothesis the Graingers Basin would be an intra-basement feature

blanketed by a relatively thin cover of sedimentary rocks.

The northwest boundary of the Graingers Basin is evidenced at the surface

by a zone of sheared and displaced sedimentary rocks. The shear zone trends

northeast-southwest and can be traced on airphotos and satellite imagery at

least to the North Carolina-Virginia line. The southeast boundary of the basin

is less distinct but trends in the same direction.

Within the basin the depth to crystalline basement increases to the north-east. 'If the depth to the top of the phyllite also increases to the northeast

it is possible that post-phyllite, pre-Cretaceous sediments could be present to

the northeast of the area included in this study. Investigation of this possi-



billty would require the acquisition of additional detailed gravity ,and re-

sistivity dat~ and the careful interpretation of subsurface stratigraphic

information from well records.

CONCLUSIONS

The Graingers Basin is a small unit of the major tectonic pattern that

characterizes the coastal and offshore area of eastern North America. It is

hoped that the present investigation will provide some clues that may be use-

ful in furthering our understanding of the coastal area. The probability of

hydrocarbons being present in the southwestern part of the Graingers Basin

is extremely low, but the information gained from the study of this basin may
\

facilitate the evaluation of the potential of other parts of the coastal area.
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Figure 1. Aeromagnetic map in the North Carolina coastal plain.
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Figure 2. Regional DOD gravity data in the North Carolina coastal plain
filtered by the 3 Km up-ward continued gravity data
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DENSITY CONTRAST· - 0·4 gm/cc

EASTERN NORTH. CAROLINA BASEMENT
TOPOGRAPHY SECTIONS

DERIVED FROM REGIONAL GRAVITY DATA

Figure J. Basement topography sections derived from regional gravity data
assuming a single density contrast of -0.4 g/cm 3 between the sediments
and the Piedmont basement.
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Apl>cnd Ix C

Well Logs

(Logs were run in uncased holes except where noted)

NAME

NC-CR-T-1-79

NC-CR-T-2-79

NC-LEN-T-1-79

TYPE OF LOG

1) Gamma Ray
Spontaneous Potential
Single Point Resistivity

2) 6' Lateral

3) 16-64 Normal

4) Ganuna Ray
(logged throllgh tllbing after
cement joh)

1) Spontaneous Potential

2) Gamma Ray

3) 6' Lateral

.l) 6 t Lateral
Spontaneous Potential
Gamma Ray

SCALE

1"=20'

1"=20'

1"=20'

1"=20'

1"=20'

1"=20'

1"=20'

1"=20'

DEPTH

1100'

1200'

755'

Copies of logs can be obtained from the N. ee Geological Survey for the
cost of rCllrochlctiol1.

l\Tell Cut tings

Samples were collected at 10' intervals during drilling. They may be
inspected by appointment at the N. C. Geological Survey's office
at 4100 Reedy Creek Road) Raleigh. North Carolina (919 733-7353).


